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の 両 方 が 繰 り 返 し て 見 ら れ る が（Josephsen and 
Fejerskov, 1977）、RAに面したエナメル質ではpH 5.5、
SAに面したエナメル質ではpH 7.0であることが知られ








































































存在することが知られている（Lyaruu et al, 2008; 
Josephsen et al, 2010; Lacruz et al, 2012）このひとつ











されている（Paine et al, 2008; Zheng et al, 2011; Jalali 
et al, 2014）。しかし、その局在は基質形成期エナメル
芽細胞（Paine et al, 2008;　Lacruz et al, 2012; Jalali et 
al, 2014）、成熟期エナメル芽細胞（Lacruz et al, 2012; 
Jalali et al, 2014）および成熟期乳頭層細胞（Jalali et 
al, 2014）という報告がある一方、成熟期エナメル芽細
胞には反応が見られず、成熟期の乳頭層細胞にだけ反






た。アクアポリンはaquaporin 0 から aquaporin 10ま












Jalali R, Guo J, Zandieh-Doulabi B, Bervoets TJM, Paine ML, 
Boron WF, Parker MD, Bijvelds MJC, Medina JF, 
DenBesten PK, Bronckers ALJJ (2014) NBCe1 (SLC4A4) a 
potential pH regulator in enamel organ cells during 
enamel development in the mouse. Cell Tissue Res 
358:433-442.
Josephsen K, Takano Y, Frische S, Praetorius J, Nielsen S, Aoba 
T, Fejerskov O (2010) Ion transporters in secretory and 
cyclically modulating ameloblasts: a new hypothesis for 
cellular control of preeruptive enamel maturation. Am J 
Physiol Cell Physiol 299: C1299–C1307. 
Lacruz RS, Smith CE, Moffat P, Chang EH, Bromage TG, 
Bringas Jr P, Nanci A, Baniwal SK, Zabner J, Welsh MJ, 
Kurtz I, Paine ML (2012) Requirements for ion and solute 
transport, and pH regulation during enamel maturation. J 
Cell Physiol 227:1776-1785.
Lyaruu DM, Bronckers ALJJ, Mulder L, Mardones P, Medina 
JF, Kellokumpu S, Oude Elferink RPJ, Everts V (2008) The 
anion exchanger Ae2 is required for enamel maturation in 
mouse teeth. Matrix Biol 27:119–127.
Paine ML, Snead ML, Wang HJ, Abuladze N, Pushkin A, Liu W, 
Kao LY, Wall SM, Kim Y-H, Kurtz I (2008) Role of NBCe1 
and AE2 in secretory ameloblasts. J Dent Res 87:391-395.
Sasaki S, Takagi T, Suzuki M (1991) Cyclical changes in pH in 
developing enamel as sequential bands. Archs Oral Biol 
36:227-231.
Takata K, Matsuzaki T, Tajika Y (2004) Aquaporins: water 
channel proteins of the cell membrane. Prog Histochem 
Cytochem 39:1-83.
Toyosawa S , Ogawa Y , Inagak i T , I juh in N (1996) 
Immunohistochemical localization of carbonic anhydrase 
isozyme II in rat incisor epithelial calls at various stages of 
amelogenesis. Cell Tissue Res 285:217-225.
Zheng L, Zhang Y, He P, Kim J, Schneider R, Bronckers AL, 
Lyaruu DM, DenBesten PK (2011) NBCe1 in mouse and 
human ameloblasts may be indirectly regulated by 
fluoride. J Dent Res 90:782-787.
ラットエナメル器での NBCe1 とアクアポリン 1 の局在
37












〒 230-8501 横浜市鶴見区鶴見 2 － 1 － 3
鶴見大学歯学部生物学研究室
Sumio Nishikawa
Department of Biology 
Tsurumi University School of Dental Medicine
2-1-3 Tsurumi, Tsurumi-ku, Yokohama 230-8501
E-mail: nishikawa-s@tsurumi-u.ac.jp　　
